The degree of nicotine dependence is an important predictor of successful cessation of smoking among smokers [1] [2] [3] [4] . Some investigators reported a possible relationship between reducing job stress and successful smoking cessation 5, 6) . This may be attributable to the effect of job stress on nicotine dependence. That is, high levels of job stress could produce and/or maintain high levels of nicotine dependence among smokers, and could result in difficulty in smoking cessation. If this hypothesis were true, workplace smoking cessation programs should take account of the influence of job stress on nicotine dependence, and measures to curb nicotine dependence resulting from coping with job stress should be introduced into the programs. There are, however, few reports that deal with the influence of job stress on the nicotine dependence of smokers in the workplace.
Tobacco dependence is a multi-dimensional addiction that includes psychological and behavioral aspects of dependence on smoking or nicotine as well as physiological dependence 4, 7, 8) . It is important to measure various aspects of nicotine dependence separately. Two short and easyto-apply self-reporting questionnaires are frequently used to screen for nicotine dependence. They are the Fagerstrom Test of Nicotine Dependence (FTND) 1, 2) and the Tobacco Dependence Screener (TDS) 4) . They evaluate different aspects of nicotine dependence. The FTND assesses the physiological aspects of nicotine dependence and is positively associated with the number of cigarettes smoked per day and the plasma level of nicotine and cotinine 1, 2, 9) . On the other hand, the TDS is closely correlated with the psychological aspects of nicotine dependence; a TDS score of 6 or greater indicates nicotine dependence diagnosed according to the International Classification of Diseases, 10 th revision (ICD-10) 10) , and the Diagnostic and Statistical Manual of Mental Disorders, third edition revised (DSM-III-R) 11) , with sensitivity values of 95% and 79%, and specificity values of 81% and 66%, respectively 4) . In addition, previous studies reported a poor concordance between the FTND score and the DSM-III-R diagnosis [12] [13] [14] ; Moolchan et al. 14) showed that the highest kappa (at a cutoff of the FTND=7 or greater) was .205.
The objective of this cross-sectional study was to examine the relationship between perceived job stress and nicotine dependence assessed with two self-reporting questionnaires (i.e., the FTND and TDS) completed by workers who smoked tobacco. Nurses were chosen as subjects in this study. They are health professionals with a reportedly high prevalence of smoking 15, 16) ; in addition, they are expected to act as role models for patients with a desire to quit smoking. Elkind 17) has reported that certain peculiar characteristics associated with the hospital environment and the nursing process may contribute to the smoking habits of nurses. Nurses deserve special attention in developing a smoking cessation program which considers the influence of job stress on the smoking habit.
Subjects and Methods

Subjects
A cross-sectional survey was performed in O prefecture in Japan at a private general hospital employing a total of 408 nurses. For this study, nurses included registered nurses (RNs) and licensed practical nurses (LPNs). All 408 nurses were asked to answer the questionnaire. The chief nurse of each department distributed the questionnaire to the 408 eligible nurses in early September 2001. Those participating remained anonymous. A total of 395 replied to the survey. Of the respondents, three male nurses were rejected. Of the 392 female nurses, 60 were rejected due to incomplete responses (18 for smoking status, 3 for age, 48 for job stress items). Finally, 332 female nurses completed the questionnaire. They consisted of 39 current smokers (11.7%) and 293 nonsmokers (88.3%).
Informed consent
A statement at the top of the questionnaire explained that the results were to be used exclusively for this study and that the identities of the participants would be protected when reporting the results. Those who chose not to answer the questionnaire were allowed to keep it.
Questionnaire and measurements
The nurses were asked about age, smoking status, and job stress. The current smokers were asked about their degree of nicotine dependence.
Smoking status was evaluated by the response to the following question: Do you currently smoke tobacco products? 1. I am not currently smoking and have never smoked. 2. I smoked in the past, but I am not currently smoking.
I am currently smoking.
Those who chose answer number 3 were defined as the current smokers, while those who chose answers 1 and 2 were defined as nonsmokers.
Job stress was evaluated by the Job Content Questionnaire (JCQ) 18, 19) . With the JCQ, the work conditions can be evaluated objectively with four scales on the following subjects: psychological demand, decision latitude, supervisor support, and coworker support. Kawakami et al. 20) developed a short-form Japanese version of the JCQ, which consists of the 22 items that we adopted for this study. Its reliability and validity were tested in two studies 20, 21) . Nicotine dependence was measured by the FTND 1, 2) and TDS 4) . In both measurements, a greater score suggests more dependence. The FTND consists of six items. The total score ranges from 0 to 10. The TDS consists of ten yes/no questions and is scored according to the number of affirmative answers.
Statistical analyses
Among current smokers, Spearman rank correlation coefficients were computed, and a multiple linear regression analysis was performed to examine the associations of the JCQ job stress scales with the FTND and TDS. A significant level of .05 was adopted for all statistical tests. SPSS 11.0J for Windows 22) was used for the statistical analyses. 
Results
The demographic characteristics of the subjects of this study are summarized in Table 1 . The 39 current smokers were significantly younger than the 293 nonsmokers. There was no significant difference in all four JCQ job stress scales between current smokers and nonsmokers.
There was no correlation between the TDS score and the FTND score among the 39 current smokers (Spearman's correlation coefficient=.023, p=.892). Table  2 shows Spearman's correlation coefficients between job stress factor scores and nicotine dependence scores among the 39 current smokers. The psychological-demand scale was differently related with the TDS and the FTND score. The psychological-demand scale had a significantly positive correlation with the TDS score (Spearman's correlation coefficient=.538, p<.001). The psychological demand was negatively correlated with the FTND score, but significance was at the borderline (Spearman's correlation coefficient=-.295, p=.068). Even after controlling for age and other job-stress scales, the psychological-demand scale was positively correlated with the TDS score (standardized beta=.417, p=.009, Table 3 ). No other job-stress scales (i.e., decision latitude, supervisor support, and coworker support) were associated with the TDS or the FTND score.
Discussion
The present study revealed an association between perceived job demand and self-reported nicotine dependence.
Psychological job demand showed a significantly positive correlation with the TDS score. This relationship may be attributed to the associations between psychological demands and psychological distress 23, 24) . The symptoms of mental distress associated with high psychological demand are similar to nicotine withdrawal symptoms including a dysphoric or depressed mood, insomnia, irritability, frustration, anger, anxiety, difficulty concentrating, or restlessness 25) . To diminish such symptoms, nurses with increased levels of high psychological demand may crave tobacco, smoke, and become psychologically more dependent on smoking.
This mechanism is partly supported by a survey by Kawakami and colleagues 26) . In that study, male workers feeling more frequent exhaustion after work showed a significantly higher rate of tobacco withdrawal symptoms diagnosed according to the DSM, third edition 27) . The study suggested that psychological distress, such as exhaustion after work, might play a role in developing tobacco withdrawal symptoms. Smokers with increased levels of high psychological demand would possibly choose tobacco smoking to relieve such symptoms, and would become psychologically more dependent on smoking.
The FTND showed no significant association with job stress in this study. No previous report has shown an association between job stress and an FTND score. An FTND score is likely to have a positive correlation with the number of cigarettes smoked 2, 9) . Conflicting results have been presented on the associations between job stress and the number of cigarettes smoked per day. Two previous reports showed a null correlation between job stress and the number of cigarettes smoked per day 28, 29) . On the other hand, Hellerstedt and Jeffery 30) showed a positive correlation between psychological job demand and the number of cigarettes smoked per day among women, which indicates the possibility of a positive relationship between psychological job demand and the FTND score. More studies are needed to examine the effect of job stress on the FTND score. There was no correlation between the TDS and FTND scores. Furthermore, the present study showed that the TDS and FTND had different relationships to psychological job demand; the TDS had a significantly positive correlation with psychological job demand, whereas the FTND had an insignificant one. These findings support the multi-dimensional nature of nicotine dependence. The FTND and TDS capture different aspects of nicotine dependence 4, 7, 8) . The degrees of job stress and nicotine dependence observed in the present study were similar to values reported in previous studies. The JCQ scores of this study sample were similar to those reported by a previous study of 268 nurses in 2 hospitals 33) . The mean (SD) scores of psychological job demand, decision latitude, supervisor support, and coworker support were 37.3 (4.2), 69.7 (6.5), 11.3 (2.0), and 11.9 (1.3), respectively. The average TDS score in this study was the same as that in a previous study; Kawano et al. 32) reported that the mean (SD) of the TDS score was 5.9 (2.5) among 259 nurses aged 20-29 and 5.9 (2.6) among 115 nurses aged 30-39. We could not find any report on FTND scores among Japanese nurses.
In the current study, the percentage of nurses who smoked was lower than figures reported in other studies at Japanese hospitals. The prevalence of current smokers was 11.7% in this study. Ohida et al. 31) reported that the prevalence of current smokers among female nurses in Japanese hospitals was in the range 14.6-18.5%. Kawano et al. 32) examined about 2,466 female nurses in 6 hospitals in Japan [mean age (SD): 30.3 (8.0)] and reported that the prevalence of current smokers was 22.9%. The low prevalence of current smokers in the present study might indicate that the present subjects underrepresented smokers in the study site. Some smokers might provide the socially desirable answer as a nurse: never smoked. The Japanese Nursing Association's promotion on smoking cessation of nurses 35) might affect their attitude toward smoking. The relationship between job stress and nicotine dependence could be stronger in hospitals with higher smoking prevalence among nurses, because it was speculated that nurses in such hospitals would be more allowed to smoke when feeling stressful during the assignment. Hence, the present findings should be confirmed by further studies in the hospitals where the prevalence of nurses who smoke is higher than that of this study sample.
The present subjects were collected from just one hospital, so that this study might be affected by selection bias. Nurses who had a stronger relationship between psychological job demand and psychological nicotine dependence than others might happen to be included in the present study. Multi-institutional studies should be carried out to generalize the present findings.
Another limitation in this study was that we did not obtain information about professional backgrounds and working conditions of individuals. The following variables could each be potential confounders of the relationship between job stress and smoking: certification status as a nurse (i.e., RNs vs. LPNs), years of practicing as a nurse, physical demands during practicing, and shift-work. Previous reports have indicated that the prevalence of smokers is higher among LPNs than among RNs 16, 31, 34) . It was possible in this study that the degree of nicotine dependence of LPNs was greater than that of RNs. Shiftwork also could be an important factor in interpreting the present result. Although the shift-working situation of individuals was not inquired of in the survey, most participants in this study worked in three shifts of eight hours. Shift workers are often forced to have an irregular daily life, which could reduce their chances to reduce their stress by exercising or enjoying a hobby. Shift workers who were exposed to a high level of psychological job demand and regarded tobacco smoking as a way of stress management would not look for other measures to reduce their stress. And, this might emphasize the relationship between psychological job demand and nicotine dependence. Smoking years should be also addressed as a study variable in future studies because of the possible effect on nicotine dependence.
If our hypothesis were true, stress management would be a useful element of smoking cessation programs that target nurses who smoke and are dependent on tobacco. Nurses might be able to reduce the withdrawal symptoms of nicotine dependence by learning appropriate methods for managing psychological demands, or their administrators might assist them by relieving them of their perceived psychological demands.
Conclusion
In this study, among nurses who smoke tobacco products, there was an association between the perceived psychological levels of job demands and the psychological aspects of nicotine dependence. Smoking cessation programs that target nurses should include methods for coping with the psychological demands of the job.
